Functional and structural changes of isolated rat parietal cells during membrane potential modulation.
The present experiments were undertaken to extent our earlier observations (J Physiol Pharmacol 1991, 42, 367-79) relating membrane potential with membrane recycling of parietal cells. Studies were performed in vitro using gastric glands that were isolated through the use of rat stomachs transformed into "everted sacs" and filled with hyperosmolar NaCl-EDTA solution. Acid production was indirectly determined by accumulation of 14C-aminopyrine (AP) and its translocation by measurement of acridine orange fluorescence. H+/K(+)-ATPase activity was assayed by measurement of K(+)-stimulated p-nitrophenylphosphatase (pNPPase) of the proton pump. Morphologic state of parietal cells in relation to their functional activity was observed using electron microscopy. Changes in the membrane potential were obtained by the treatment of gastric glands with protonophore carbonyl cyanide m-chlorophenylhydrazone (CCCP) in the incubation media of different pH. CCCP caused time-dependent decrease in AP accumulation by parietal cells from the medium of pH 6.6 but not that of pH 7.8. pNPPase activity increased in aplical and decreased in tubulovesical membrances prepared from CCCP treated glands which were incubated in the medium being more acidic than cell cytoplasm. Electron microscopic assessment showed morphological transformation of resting parietal cells treated with CCCP in pH 6.6 from nonsecreting to secreting state. CCCP acting in acidic incubation medium also caused the decrease in acridine orange fluorescence in the cytoplasm of parietal cells with some temporary increase of its fluorescence in the lumen o gastric glands. These findings support our hypothesis that changes in parietal cell membrane potential by protonophore CCCP may translocate HCl from tubulovesicles to secretory canaliculi. While the above explanation is suggestive, the exact mechanisms controlling a membrane recycling during the secretory response of parietal cells in vitro remain to be elucidated.